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PROCESS FOR MANUFACTURING HOT ROLLED STEEL STRIPS 



f\ The invention is directed to a process for thff proc l t ^ ^ 



|Vy --Descab-tion 

The invention is directed to a process for th6 product ioBuoi hot-rolled steel 
strip from continuously cast precursor strip in at least two deformation stages, each 
yr deformation stage having one or more roll stands, "'hprqi" ,n \*W rolling i° ^rri°d-^uf 

A 

in the first deformation stage at the output speed at which the precursor strip exits 
from the continuous casting plant and the intermediate strip thus produced is coiled 
prior to the second deformation stage at the output speed at which it exits from the 



r -8t-defeffnati Qn st ag e r-whe m i n th ft no i l is u ncoil e d aftor r e aching the co il w ei ght -arrch 
is supplied to the second deformation stage for finish rolling at the initial roll pass 



lei 



speed and is then coiled in the desired finished coil sizes. 

ft .A. DgSfcHPi'o^ ^ "fc^ Prior ftrfc 

j^fife AlpiQcessjaLme4 yp o m o nti^n o d abovo is d e scrib e d, for examp lerifrthe- 
German Patent 38 40 812 C2 and has become known in technical literature as the 
ISP process. An essential characteristic of this process is the two-stage rolling 
process in which the first deformation stage is-eamed-ettf directly following the 

y\ casting machine at casting speed and the second deformation stage is C arr i ed ou t at 
an appreciably higher rolling speed. These two rolling process stages are linked by 

f\ an intermediate coiling system i n^ffiolorm o f a coiling furnace in which the 

... A iruiftfi rolli#£ t>n+U tKe. Coil reo.ck.t5 ». p f -\-4 er ,_; . 

continuously cast slab is coiled after being ro ll ed down, wher e in th o we i g h t of t he - * ^ 

(\ -eeH-corresppnds to the desired finished coil weight. The strand which is initially 

generated in an endless manner is therefore divided following the first deformation 

Pt stage when the coil weight reached in the coiling furnace is equal to the-weigtrt-ef— 

lA the~f Interred c oi l after rolling down in the second deformation stage. 

When rolling hot strip according to this process, the threading of the strip 

head into the coiler imposes a limit on the rolling speed because there is a risk at 
y\ once. 
\-Vvery high speeds that the strip head will run up on the run-out table. WheMhe strip 

^ head is caughtjn^the coiler, the rolling speed could be increased UP ° 

{^ -in-practlce within ttelf df n tw'uH u?p oW ifelMr&s u^1& i?la7n^rHeehntca^ 



t • 



requirements. _ . ^ 

V\ 4a-Ofdep4o overcome the above-described limitation of rolling speed, jriethods 
have been developed for endless rolling which rely on the principle of joining the 
precursor strips before entering the finishing train. For example, it is proposed that a 
plurality of precursor strips are welded together end to end in order to be able to 
reduce the threading-in processes and enable more or less endless rolling. 
£\ However, welding the precursor strips together requires complex installations and 
likewise limits the possible rolling speed. 

p\ In the process on which the invention is based, as was a l r oa dy m o nt i on o dr 
precursor strips are produced by the continuous casting process and wound into 
coils whose weight corresponds to the weight of the finished strip coil. For this 
fx purpose, the precursor strip is severed after reaching the coil weight in the 
■J intermediate coiling station and is accordingly disconnected from the casting plant so 
H that the strip can be uncoiled in the finishing train at high speed. However, because 
\2 f\ of the above-described risl<wlw\^teadmg the strip head into the coiler, rolling 

V^speeds are Iimited-se4hat considerable problems OGGm^peGifteaUy when rolling thin 
hot strip in the order of magnitude of less than 1 .5 mm. Conventional plants are 
therefore incapable of producing thin hot strip in large quantities. 

Proceeding from the aforementioned problems and disadvantages of the prior 
art, it is the object of the present invention to propose a process for producing hot- 
rolled steel strip in which very thin strip can also be rolled in a reliable manner at 
high final rolling speeds. 

pre Soft 

$\ According to the invention, this object is met in that i n tho f i rst doform atieR 
pi stage-at least 40 tons of a casting sequence of the continuous casting plant is rolled 
i^scJ^ pjji-in-enHip^ manner tn fQcm intermediate strip and is coiled to form an 

pv intermediate coil without severing, aftd-m-tha i after mor o or l ooo o nd l o ss finish rowing 
jLrfgfthe int e rm ed i ate str i p of Ah i s intormodiato coi l is severed according to the d c fslr e d co iH >S ^"^ C ° 
fA weights and coiled as finished striPQflJy-foJJewt ng - th o s ccond - dcform ation-stage* . 
l" a~eastjng plant nf the typp merjjjoned above foUcafl^ediay-^re^efeFmatio n 
^eJ^Qfoup, precursor material is-pjo ducod by - a i- uen dl es s l ul l ing , u r oc e~55~f u i finish i n g in 

ft y e fin is ^n gffajQ. Contrary to the usual mode of operation in which this precursor Mu 
material is cut into parts corresponding to the subsequent coil weights, the precursor % 



Severed ^ i C of ^ - • * 

material with the intended object of endloos rolling is nof-cut behind the defo rmat i on - 
*group7but rather is wound, without cuttfog; into an intermediate coil eempFfsmg-a-, 
plurality of finished coils. Out of this intermediate coil, a plurality of coil lengths are . t 

0 r Second s+ o 

pcthen finished in an endless rolling process in the finishing tram. The size of the 

intermediate coil is limited only by the mechanical configuration of the coiling unit 
Ocand the rolling time in which the finishing train c a n bo operated without changing 
(Vrolls. With suitable coiling devices, it is entirely possible to ^r ^ °out csm^ f^ss r oTl fng 
of whole casting sequences of a continuous casting plant, but at least substantially 
greater tonnages can be rolled out than would be possible in plants according to the 
prior art. 

The process steps according to the invention appreciably increase the buffer 
capacity A of the intermediate coiling system. With a coiling capacity of approximately 
100 tons, for example, the buffer capacity would increase to 60 minutes per 
intermediate coil. Due to the higher final rolling speeds whteh-are m ade poss i b l e by 
fV * :: €rprot^^ strip with thicknesses of less than 1 .2 

£ mm can easily be produced in a n on3 lo^manner. The yield of the plant is 
^\ improved because the typical rough-rolled end or rolling tongue.which must be 
removed before further processing develops only for the start of the first coil and the 
end of the last coil behind the finishing train. Moreover, the quality of the rolling 
stock can be improved because the non-steady state of the initial pass impact or 
shock takes place only once in the first coil. 

The winding of the intermediate strip to form an intermediate coil can be 
carried out with or without mandrel. Further, according to another feature of the 
invention, the metallurgical characteristics within an intermediate coil length can be 
changed by changing the temperature control prior to winding the intermediate coil 
and/or prior to the second deformation stage and by flexible speed control. 

In a further development of the invention, the geometrical characteristics of 
the finished coil produced from an intermediate coil are changed by suitable ^ 
adjustment of the rolling parameters during the deformation of the intermediate strip 
within the second deformation stage. 

It is advantageous when at least the edges of the intermediate strip are 
protected from cooling during the coiling of the precursor strip to form the 



intermediate coil. 

In sum, the advantages of the present process consist in the possibility of 
endless rolling without welding of precursor strip, endless rolling with homogeneous 
precursor strip characteristics with respect to temperature and geometry, increased 
production in the plant through higher possible rolling speeds which are no longer 
limited by the threading-in processes in the coiler, and in the creation of greater 
buffer capacity between the casting strand and the finishing train. 

The process can be applied in single-strand or two-strand plants, wherein the 
coiling principle for the precursor strip can be carried out with a mandrel in coiling 
furnaces or without a mandrel in coil boxes, as they are called. 



